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Mesoporous TiO2 thin films have attracted much attention from researchers due to their 
ordered pore structures and properties of high surface area. And these materials are widely 
applied in the fields involving photoelectric chemical reaction. The structure tailoring during 
synthesis process is very important since the adsorption capacity and electron transmission 
efficiency of mesoporous TiO2 films is greatly influenced by the geometrical arrangement of 
nanoparticles inside the thin films. Therefore, the deeper research on characterization and 
formation mechanism of mesostructure shows a high demand for actual applications. And now, 
mesoporous TiO2 fims have got a developed study in many areas such as dye-sensitized solar 
cells, photocatalysis and self-cleaning coatings. However, so far as we know, no reports have 
been made on the photogenerated cathodic protection of such films. 
In the present thesis, the synthesis strategy was based on evaporation induced 
self-assembly (EISA) combined with dip-coating method. The TBT-P123-BuOH-HCl 
precursors were dip-coated under high relative humidity condition onto the FTO substrates 
and underwent a special heat-treating process to form the highly ordered mesoporous TiO2 
fims. The effects of calcination temperature on the mesostructural transoformation, surface 
adsorption and wettiablity were investigated through the electron microscopy, diffraction 
patterns and adsorption-desorption tests. The mechanisms of self-assembly and structural 
transformation were preliminarily proposed. Meanwhile, the photogenerated cathodic 
protection property of mesoporous TiO2 photoanode was also investigated through the 
photoelectrochemical measurement and the effect of mesostructure on the photoelectric 
property was further demonstrated. The main contents and results of this work were 
summarized as follows: 
1. Highly ordered mesoporous TiO2 films were successfully prepared on the FTO 
substrates by sol-gel dip-coating technique. And it was found that the thin films exhibited 3D 
hexagonal mesostructure (space group is P63/mmc) after calcinations at 350 oC. With 















“end-to-end” along the perpendicular direction, forming a “Grid-like” mesostructure with 
orthogonal channels. Comparing with the 3D hexagonal mesostructure, the vertical 
channel-like mesostructure promoted the accessibility and wettiablity of solution molecules. 
2. The mechanisms of self-assembly and structural transformation were investigated. 
And it was revealed that the high relative humidity atmosphere and low TBT/P123 Volume 
ratio were crucial for the formation of 3D hexagonal symmetry. Moreover, the 3D hexagonal 
mesostructure was transformed to the grid-like mesostructure with perpendicular porosity 
through the pore merging along perpendicular direction and the crystallites growth within the 
pore walls 
3. The effect of pulling speed (in a dip-coating process) on the photogenerated cathodic 
protection property of mesoporous TiO2 photoanode was investigated. The obtained results 
indicated that the thickness of TiO2 films reached the maximum value at 100mm/min and the 
most effective photogenerated cathodic protection for 304SS were achieved under irradiation 
condition. 
4. The effect of mesostructure on the photogenerated cathodic protection property of 
mesoporous TiO2 photoanode was also investigated. It was deduced from the 
photoelectrochemical test that the mesostructure with perpendicular channels could facilitate 
the adsorption of hole-scavenging electrolyte and the transport of photo-excited electrons 
along the organized pore walls, which greatly enhanced the photoelectric property of highly 
ordered mesoporous TiO2 photoanode. 
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